Reduced substrate affinity for human erythrocyte uroporphyrinogen decarboxylase constitutes the inherent biochemical defect in porphyria cutanea tarda.
The pathogenesis of human porphyria cutanea tarda (PCT) is associated with an intrinsic abnormality of the uroporphyrinogen decarboxylase enzyme. To characterize this, we studied the kinetic properties of the red cell enzyme procured from patients with various forms of PCT and non-porphyric controls. The enzyme activity (units/mg hemoglobin) in the red cell hemolysate was close to normal in sporadic PCT but about 75% diminished in the familial PCT. The Michaelis constants (Km) of 200-fold purified red cell enzyme preparations, determined by using pentacarboxylic porphyrinogen I and uroporphyrinogen I as substrates, were more than 3.8-4.0 times higher, and the maximum velocity (Vmax) was about 70% diminished in familial PCT, whereas the Km was about 1.7-1.9 times higher and the Vmax was more or less normal for sporadic PCT. These observations suggest for the first time that the primary lesion in familial PCT is a genetically determined kinetic abnormality of uroporphyrinogen decarboxylase which appears to be different from the sporadic form of the disease.